The effects of polyamines on the immunogenicity of polynucleotides.
Polyamines--putrescine, spermidine, and spermine--are small organic cations that are present in all living cells. Recent studies revealed that polyamines could provoke a left-handed Z-DNA conformation in poly(dA-dC).poly(dG-dT) and related alternating purine-pyrimidine sequences. In order to examine whether polyamine-induced Z-DNA conformation of poly(dA-dC).poly(dG-dT) is capable of eliciting anti-Z-DNA antibodies, we immunized rabbits with poly(dA-dC).poly(dG-dT) in the presence and absence of spermidine and spermine. Rabbits immunized with the polynucleotide alone produced antibodies reacting toward poly(dA-dC).poly(dG-dT) and heat-denatured calf thymus DNA (ssDNA). In contrast, immunization with poly(dA-dC).poly(dG-dT) complexed with spermidine or spermine produced antibodies reacting with Z-DNA in addition to those binding toward poly(dA-dC).poly(dG-dT) and ssDNA. Antibodies elicited by polynucleotide.polyamine complexes had no reactivity toward polyamines. Solution inhibition studies suggested that anti-poly(dA-dC).poly(dG-dT), anti-ssDNA and anti-Z-DNA antibodies are distinct populations that favor each one of these antigens. Our results suggest that natural polyamines are capable of altering the immunogenicity of polynucleotides by mechanisms involving the stabilization of Z-DNA conformation. This result may have implications in the recent findings of high levels of polyamines and anti-Z-DNA antibodies in the sera of lupus patients and autoimmune mice.